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Abstract. - Considerations on the thermal conditions in the Reghin Hills. 
Knowledge regarding the thermal conditions of the air presents a theoretical and 
practical importance through the influence it has over the other elements of the 
climate (the rainfall in the atmosphere, the air humidity) as well as on some socio-
economical activities.This paper represents an analysis of the parameters which 
define the thermal conditions in the Reghin Subcarpathians with a special view on 
the annual and monthly variations of air temperature, and the establishment of the 
thermal conditions over years and months based on the Hellmann criterion. With a 
view to the establishment of the vulnerability of the analyzed territory we 
proceeded to estimate the annual and monthly frequency of the days with different 
thermal characteristics: the frequency of days with a minimum temperature of  -
10°C, with a minimum temperature of  0C°; with a maximum temperature of  
25C° and with a maximum temperature of   30C°. The analysis of the parameters 
which define the thermal conditions in the Reghin Hills was realized on the basis 
of the data recorded at the two meteorological stations existing in the studied area, 
the Târgu-Mures Meteorologic Station (ĳ = 46°32', Ȝ = 24°32', H = 308m) and the 
Batos Meteorologic Station (ĳ = 46°54', Ȝ = 24°39', H = 449m) for the 1978-2008 
interval. 
 
Keywords: thermal conditions, the variation in the air temperature, extreme 
temperature, vulnerability, risk. 
 
 
1. Introduction 
 
  Air temperature is a variable measure with some particularities conditioned 
by geographic location, air masses movement, relief characteristics (altitude, 
fragmentation degree, slope orientation), vegetation type and coverage, drainage 
network characteristics, area population degree, industrialization degree and socio-
economical activities typology. 
  In air’s thermal regime description for Reghin Hills we analyzed the main 
parameters that define thermal regime: air temperature’s annual and monthly 
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variations and deviations, intermonthly thermal variations; to determine the thermal 
characteristics for each year and month we analyzed the positive and negative 
deviations using Hellmann Criterion. To determine land’s vulnerability we 
analyzed the annual and monthly frequency for days with different thermal 
characteristics: frequency of days with minimum temperature  - 10°C; with 
minimum temperatures  0C°; with maximum temperatures  25C°; and with 
maximum temperatures  30C°. The parameter’s analyze for the thermal regime of 
Reghin Hills used the data from the two meteorological station that exist on our 
area - Târgu Mureú Meteorological Station (ĳ = 46°32', Ȝ=24°32', H =308m) and 
Batoú Meteorological Station (ĳ = 46°54', Ȝ=24°39', H =449m) for the years 1978-
2008. 
 
2. Annual average temperature 
 
  Multiannual average temperatures, computed using values from the years 
1987-2008, are 8,9°C at Batoú and 9,2°C at Târgu Mureú.  
  Depending on radiation flux variations and air circulation, annual average 
temperature presents annual variations, with positive and negative deviations from 
multiannual average. 
  Annual average temperature ranges between 8,2-10,4°C at Târgu Mureú 
and 7,9-10° at Batoú. From these years, 2007 and 1994 have the highest values for 
average air temperatures: 10,4°C (2007), 10,3°C (1994) at Târgu Mureú Station, 
and 10°C (2007, 1994) at Batoú Station. 
  The lowest average air temperatures were 8,2°C (1993) at Târgu Mureú 
Station and 7,9°C (1987, 1997) at Batoú Station.  
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Figure 1.  Annual average temperatures variation 
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3. Annual average temperatures deviations from multiannual 
average 
  
  After analyzing positive and negative deviations of annual average 
temperatures from multiannual average, we observe that the frequency of years 
with positive deviations decreases from Mureú Corridor (45,4% Târgu Mureú) to 
submountaine area (31,8% Batoú). 
  Positive deviation values present oscillations between +0,1°C and +1,2°C, 
with maximum values for positive deviations in the years 1990 (+0,9°C), 1994 
(+1,1°C), 2002 (+0,9°C) and 2007 (+1,2°C), when the annual average temperatures 
presented the highest values, exceeding 10°C. 
  The years with negative thermal deviations from multiannual average 
represent 54,6% at Târgu Mureú Station and 68,2% at Batoú Station, with deviation 
values between 0,2°C and -1°C. 
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Figure 2.   Annual average temperatures deviation from multiannual average 
 
  To mark out the non-periodic variations of annual average temperatures, 
we calculated the positive and negative deviations of annul average temperatures 
from multiannual average, declared as normal, after the Hellmann Criterion. 
  From this analyze following Hellmann Criterion, we observe a decrease of 
normal  thermal years’ frequency (68,2% Târgu Mureú, 54,5% Batoú), and an 
increase of cool years (9,1% Târgu Mureú, 27,3% Batoú), from area’s western part 
to main subcarpathian hilly area. This situation is determined by altitude 
differences, air masses circulation, quartering of cold air that climbs down Oriental 
Carpathian slopes in depressions and valleys from subcarpathian hills.   
  Warm years, at both stations, had a frequency of 13,6%, and hot years a 
frequency of 9,1-13,6%.  
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Table 1. Years’ thermal characteristics after Hellmann criterium (1987-2008) (Source: 
processed data after NMA Archive) 
Hot Warm  Normal Cool 
Station  No. 
years 
Freq.   
% 
No. 
years 
Freq.  
% 
No. 
years 
Freq.   
% 
No. 
years 
Freq.   
% 
Târgu Mureú  2 9,1  3  13,6 15 68,2  2  9,1 
Batoú  3 13,6  3  13,6  10  45,5  6  27,3 
 
4.  Monthly average temperatures 
 
  The evolution of multiannual monthly average temperatures are situated in 
the thermal regime of plateau units, with the lowest values registrated in January (-
2,3°C a Târgu Mureú and Batoú), and the highest in July (20,5°C at Târgu Mureú, 
19,7°C at Batoú).  
 
Table 2. Monthly, annual average temperature and annual thermal amplitude (1987-2008) 
 
Station  I  II III IV  V  VI VII  VIII IX  X XI  XII  An 
Târgu  - - 4,1 10,2 15,3 18,6 20,5 19,6 14,5 9,3 3,3  - 9,2 
Batoú  - - 3,4 9,6 14,9  17,8  19,7 19,9 13,8  9,1  3,6  - 8,9 
(Source: processed data after NMA Archive) 
 
  From February, the air’s temperature starts to increase till July, when 
appears the highest thermal values; the intermonthly thermal differences are of 2-
6% determined by air’s warming caused by high values of radiation balance and 
thermal convection. 
  Starting with July, the temperatures gradually decrees till January, with 
negative values for intermonthly thermal differences between 0,2° and -6°C; the 
biggest thermal differences appear in September (Batoú) and November (Târgu 
Mureú), when air’s temperature drops with 6°C from the previous month. 
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Figure 3.  Monthly average temperatures variation (1987-2008). I.A. IRIMUù, J. SZILÁGYI 
  70
Table 3. Intermonth thermal differences (1987-2008)  
 
Station I- II- III- IV- V- VI- VII- VIII- IX- X- XI-
Târgu  1,3  5,1  6,1  5,1  3,3  1,9  -0,9  -5,1  -5,2 -6,0 -4,8 
Batoú  1,1  4,6  6,2  5,3  2,9  1,9  0,2  -6,1  -4,7 -5,5 -4,5 
(Source: processed data after NMA Archive) 
 
5. Air’s monthly average temperature variation in January and 
July 
 
  January is considered the coldest year month, with a multiannual monthly 
average temperature of -2,3°C at both analyzed stations. The average values of 
January temperatures present oscillation between 0° and -5°C, with 59% cases 
below the multiannual monthly average. The lowest values of January’s thermal 
average were -6,9°C (Târgu Mureú) and -6,7°C (Batoú) in 2006. These low values 
were determined by the advection of cold air with polar origin from the continent’s 
north and north-east side.The accidental penetration of warm tropical or 
Mediterranean origin air from south determines strong warming with positive 
values of air’s temperatures. Hence, January’s monthly average temperature 
between 1987-2008 had positive values in 4 cases, that means a frequency of 
18,1%. The highest monthly average values were of 3,4°C (1990) and 2,1°C (2007) 
at Târgu Mureú Station; the highest value for Batoú Station was of 1,8°C (2007). 
  After analyzing January’s thermal characteristics according to Hellmann 
Criterion, we observe the domination at both stations of normal thermal months, 
with a frequency of 36,3%, and cold months, with a frequency of 18,2-22,7%. 
     Chill months’ frequency is similar with warm month’s frequency (13,7-
18,2%), followed by hot months – 9,1% and very hot months – 4,5%. 
  July is the year’s hottest month, with a multiannual monthly average 
temperature of 20,7°C at Târgu Mureú and 19,7°C at Batoú. Between 1987-2008, July 
was the hottest year’s month in 63,6% cases at Târgu Mureú and 59% cases at Batoú. 
  July’s average air temperature values in these years had oscillations between 
19-21°C at Târgu Mureú and 17-20°C at Batoú, exceeding with 50% at both stations 
the multiannual monthly average. The highest average air temperature values for July 
were of 22,4°C (1987) at Târgu Mureú and 21,1°C (2002, 2007) at Batoú, exceeding 
the multiannual average temperature with 13,2°C, respectively 12,2°C. 
  The analyze of July’s thermal characteristics after Hellmann Criterion 
marks out the high frequency of normal thermal months, with a frequency of 
54,5% at Târgu Mureú and 50,0% at Batoú; hot months have a frequency of 27,3% 
at Târgu Mureú and 22,8% at Batoú. Chill months have a frequency of 18,2% at 
both analyzed stations. The lowest frequencies, of 4,5%, belong to cold and very 
hot months.  CONSIDERATIONS ON THE THERMAL CONDITIONS IN THE REGHIN HILLS 
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Figure 4. January thermal characteristics after Hellmann Criterion (1987-2008) 
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Figure 5. July thermal characteristics after Hellmann Criterion (1987-2008) 
 
 
6.  Absolute temperatures 
  6.1  Minimum absolute temperatures 
  The lowest air’s absolute temperature values in our area between 1987-
2008 were -24,5°C in January 2006, February 1987 and December 2001 at Târgu 
Mureú Station, and +26,2°C in January 1987 at Batoú Station. 
  These low values were determined by cold air masses invasion with polar 
or arctic origin caused by the development of Scandinavian or Siberian High 
Ridge, after the development of a low pressure area in the Mediterranean Basin.  
  The lowest value in the spring months appeared in March, with -18°C at 
Târgu Mureú and -17,6°C at Batoú, and in autumn months the lowest absolute 
value appeared in November : -19,6°C (1989) at Târgu Mureú and -19,2°C at Batoú 
(2001). 
  For summer months, the lowest absolute values at both stations appeared in 
June, with 2,5°C (1990) at Târgu Mureú and 1,5°C at Batoú. 
 
 I.A. IRIMUù, J. SZILÁGYI 
  72
Table 4.Absolute minimum monthly and annual temperature (1987-2008)  
 
Station    I  II III  IV V VI  VII  VIII  IX X XI  XII Year 
°C  -24,5  -24,5 -18 -5,9 -3,7 2,5  4,6  5,5 -0,6 -8,4  -19,6  -24,5  -24,5  Tg. Mureú 
 
Date 
 
01. 
06 
 
01. 
87 
 
06. 
93 
 
21. 
05 
 
03. 
07 
 
01. 
90 
 
20. 
96 
 
31. 
93 
 
10. 
04 
 
27. 
88 
 
30. 
89 
 
25. 
01 
01.01.06 
01.02.87 
25.12.01 
°C  -26,2 -25,8 -17,6  -5,4  -3,6  1,5  4  3,6  0  -9,8  -19,2 -22,2  -26,2  Batoú 
Date  31.87 01.87 05.87 07.03 03.07 02.87 09.93 07.87 29.97 28.88 30.89 18.01 31.01.87 
(Source: processed data after NMA Archive) 
 
6.2  Absolute maximum temperature 
  The highest absolute temperatures were registered in this years in July – 
37,9°C (2007) at Târgu Mureú Station, and in August – 35,8°C (2007) at Batoú 
Station. These high thermal values were determined by the extension of Sahara or 
Tibetan Lows, bringing hot and dry tropical continental air to out latitude. 
  Spring’s absolute maximum appeared in May, with 32,8°C (2003) at Târgu 
Mureú and 30,8°C (1994) at Batoú; autumn months present the highest absolute 
values in September – 35,2°C (2008) at Târgu Mureú and 33,2°C (2008) at Batoú. 
  Winter months had the highest absolute values for both stations in 
February – 18,1°C (1998) at Târgu Mureú and 16,6°C (1994) at Batoú. 
 
Table 5. Monthly and annual absolute maximum temperature (1987-2008)  
Station    I  II III  IV V VI  VII  VIII  IX X XI  XII  An 
°C  16,5 18,1 26.6 27,6 32,8 34,7 37,9  36,8 35,2 28,8 24,5 15,7 37,9  Tg. 
Mureú  Date  08.01 22.98 25.01 06.98 11.03 26.07 24.07 22.00 07.08 04.06 02.03 01.08 24.07
°C  16,5 16,6 23,1 25,6 30,8 32,6 35,6 35,8  33,2 27,3 23,3 16,4 35,8 
Batoú 
Date  08.01 28.94 25.01 29.92 18.94 16.01 20.87 24.07 07.08 04.06 01.08 05.08 24.07
Source: processed data after NMA Archive 
 
7.  Frequency of days with different characteristic temperatures 
 
  The frequency of frosty nights (minimum temperature  -10°C) in our study 
area has an average of 20 days/year. They appear between November and March 
when air temperature drops strongly due to the advection of cold polar or subpolar 
air, and because of radiative cooling. Depression areas and valley corridors have 
optimum conditions for cool air quartering, determining higher frosty nights’ 
number into submountain area. 
  The highest frosty nights’ number produced in 1987 and 1993, with 39 
cases at Batoú and 41 cases at Târgu Mureú, representing a deviation of more than CONSIDERATIONS ON THE THERMAL CONDITIONS IN THE REGHIN HILLS 
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1005 over the multiannual average. After analyzing the monthly variation of frosty 
nights, we observed that the highest nights number appears in January and 
February, with a multiannual average of 5,5 – 6,9 days in area’s western part, and 
5,8 – 7,4 days in submountain sector. 
<<<< 
Table 6. Number of frosty nights, with minimum temperatures  -10°C 
Station    I  II  III IV V VI VII VIII IX X XI XII Year 
Med. No.  6,9  5,5  1,4 - - -  -  -  - -  0,9  5,7  20,4  Tg.Mureú 
Max. No.  17  18 5  - - -  -  -  - - 6 21  30 
Med. No.  7,4  5,8  1,5 - - -  -  -  - -  1,0  5,1  20,8  Batoú 
Max. No.  16  18  10 - - -  -  -  - - 6 16  39 
Source: processed data after NMA Archive 
 
  Winter days have a higher frequency; the number of days with maximum 
temperatures   0C° has an average of 30 days/year. Winter days appear from 
November till March, with the highest frequency in January and December and a 
multiannual average of 12 days, respectively 10 days. 
  The air temperature increases from March due to solar radiation flux 
intensify, so the winter days decrease rapidly; they can appear only in conditions of 
cold air advection due to air pressure decrease in Romania that attracts cold air 
masses from North Sea (Topor, 1958). 
 
Table 7. Number of days with maximum temperatures  0C° (winter days) 
Station    I  II  III IV V VI VII VIII IX X XI XII Year 
Med. No.  12 6 1 - - -  -  -  - -  1,6  10,6  31,2  Tg.Mureú 
Max. No.  26 19 9 - - -  -  -  - - 6 23  44 
Med. No.  11,6  7,5  1,2  - - -  -  -  - -  2,6  9,8  32,7  Batoú 
Max. No.  28 19 9 - - -  -  -  - - 8 24  45 
Source: processed data after NMA Archive 
 
     Freezing days (minimum temperatures  0C°), appear between October 
and May, with the highest frequency during winter months, when the advections of 
cold polar or arctic origin air have a higher frequency than usual.  
  The multiannual average freezing days number in our area is of 113 – 117 
days. The highest frequency of freezing days in a year appears in January, with a 
multiannual average of 27 freezing days, followed by December and February, 
with an average of 23 days. 
 
Table 8. Number of days with minimum temperatures  0C° (freezing days)( 
Station   I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  Year 
Med. No.  27,0 23,0 17,3 4,3 1,1  -  -  -  -  5,8 15,7 22,9 117,1  Tg.Mureú 
Max. No.  31 28 27  14  8 -  -  -  - 13  30 31 142 
Med. No.  26,5 22,9 17,1 4,4 0,9  -  -  -  -  4,5 14,5 23,1 113,9  Batoú 
Max. No.  31 28 26  14  6         12  30 31 140 
Source: processed data after NMA Archive I.A. IRIMUù, J. SZILÁGYI 
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  Even though transition seasons present a lower number days with 
temperatures below 0°C, they are a great risk factor for agriculture, construction 
and transportation activities, and none the less for human health. 
  Summer days (maximum temperature  25°C) appear between March and 
October, with the highest frequency in summer months due to positive caloric 
balance and to the advection of warm tropical or continental air masses. In a day, 
the highest frequency for summer days appears in July and August, with an average 
of 20 – 23 days, followed by June and May with an average of 16, respectively 9 
days. March, April and September present few days with maximum temperatures  
25°C, the number of summer days not exceeding 5 days/month. 
  Also, after analyzing the monthly variation of summer days, we observe 
that their number decreases with altitude increase, from the area’s western part to 
submountanian part. 
  The multiannual average summer days number is 80 days, with the highest 
summer days number registrated in 2002, when 101 days were registrated at Târgu 
Mureú and 80 summer days at Batoú. 
 
Table 9. Number of days with maximum temperatures  25C° (summer days) 
Station    I  II  III  IV  V VI VII  VIII  IX X XI  XII  Year 
Med. No.  - - 0,1  1,1  9,0 16 23,0  22,2  6,7 1,1  -  -  79,4  Tg.Mureú 
Max. No.  -  - 2  4 25 25  29    22  5  -  -  101 
Med. No.  - -  0 0,5 5 13,0  20,7  18,4  4,6 0,8  -    -  63  Batoú 
Max.  No.  -  - 0  4 10 21  26  25 19  6  -  -  80 
Source: processed data after NMA Archive 
 
       Tropical days (maximum temperatures  30°C) appear between May and 
September, with the highest frequency during July and August, due to the 
advection of warm air with tropical maritime origin from the south-western 
continent part, or with tropical continental origin that enters our country from 
south-east. The best conditions for the appearance of tropical days are gathered 
after the extension of ….., when air masses of tropical origin cross Asia Minor 
reaching our country as a warm or hot air mass, with a low relative humidity, 
causing a very hot and dry weather. 
  The multiannual average summer days number is of 22,4 days in Mureú 
Corridor, and 12,3 days in the hilly area, with the highest number of days 
registered in August – an average of 7,7 days.  
 
Table 10. Number of days with maximum temperatures  30C° (tropical days) 
Station    I  II III IV V  VI VII VIII IX X XI XII Year 
Med. No.  - - - - 1  3,7  9 7,7  1,0  -  - - 22,4  Tg.Mureú 
Max. No.  - - - - 9  13  17  23 8  -  - -  38 
Med. No.  - - - -  0,5  3,1  4,5  3,5  0,5  -  - - 12,3  Batoú 
Max. No.  - - - - 5  12  15  19 7  -  - -  24 
Source: processed data after NMA Archive CONSIDERATIONS ON THE THERMAL CONDITIONS IN THE REGHIN HILLS 
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Conclusions 
 
x Multiannual average temperatures, based on values registered between 
1987- 2008 are of 8,9°C at Batoú and 9,2°C at Târgu Mureú; 
x The frequency of years with positive deviations decreases from Mureú 
Corridor (45,4% at Târgu Mureú) to the submountain area (31,8% at Batoú); 
x After analyzing the years’ thermal characteristics after Hellmann 
Criterion, we observe a frequency decrease of normal thermal years (68,2% Târgu 
Mureú, 54,5% Batoú) and an increase of chill years frequency (9,1% Târgu Mureú, 
27,3% Batoú), from the area’s western part to the main subcarpathian sector; warm 
years for both stations, have a frequency of 13,6%, and hot years of 9,1% - 13,6%. 
x January is considered the coldest year month, with a multiannual monthly 
average temperature of -2,3°C at both stations; 
x July is the hottest year month, with a multiannual monthly average 
temperature of 20,7°C at Târgu Mureú and 19,7°C at Batoú; 
x  Frosty nights frequency (minimum temperatures  -10°C) has an average 
if 20 days/year; 
x Winter days (maximum temperatures  0°C) have an average of 30 
days/year, appearing from November till March, with the highest frequency during 
January and December, with a multiannual average of 12 days, respectively 10 
days; 
x Summer days (maximum temperatures  25°) are registered during July 
and August, with an average of 20 – 23 days, followed by June and May with an 
average of 16 days, respectively 9 days; 
x Tropical days (maximum temperatures  30°C) appear in 22,4 cases in 
Mureú Corridor and 12,3 cases in the main submountain sector. 
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